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PREFACE

This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi- 1
gations. Copies of these guidelines may be obtained from the Office of |
Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase 1 ]
investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mappingz,
subsurface investigations, testing, and detailed computational evalu-
ations are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies. ‘

In reviewing this report, it should be realized that the reported C
condition of the dam is based on observations of field conditions at the 1
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety ¢f the dam, removes ¢
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-

ing environment of the structure,

It is important to note that the condition of a dam depends on
. numerous and constantly changing internal and external conditions, and
: is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
i the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and

maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
| logic and hydraulic analyses. In accordance with the established Guide-
| liues, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
5 or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: LEWIS LAKE DAM
State & State No.: PENNSYLVANIA, 58-7
County: SUSQUEHANNA
Stream: FIDDLE LAKE CREEK

Date of Inspection: May 7, 1980

Based on the visual inspection, past performance and the available

engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is small and the hazard classifica-
tion is high. These classifications indicate that the Spillway Design
Flood (SDF) should be in the range of one-half the Probable Maximum
Flood (PMF) to the full PMF. The recommended SDF for this structure is
one~half the PMF. The spillway capacity is adequate for passing only 10
percent of the PMF peak inflow without overtopping the dam. The spillway
is considered to be seriously inadequate. The dam is therefore unsafe,

non-emergency. {

\.L

The followihg recommendations are presented for immediate action by

the owner:

1.

That a detailed hydrologic and hydraulic engineering analysis

be made by a professional engineer with experience in the

design and construction of dams to determine means for improv-
ing the capacity of the spillway and reservoir system so that

it will meet the requirements of the Commonwealth of Pennsylvania.

That all brush and trees be removed from the embankment slopes
and in an area 10 feet beyond the downstream toe of the embank-
ment, and that a professional engineer be consulted regarding
removal of the tree stumps and root systems.




3. That the deteriorated areas on the downstream masonry portion
of the dam be repaired.

4., That the deteriorated areas of the spillway abutments be
repaired, and that the forebay area be cleared of obstructing

fill.

5. That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

6. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

SUBMITTED BY: APPROVED BY:
BERGER ASSOCIATES, INC. /)
HARRISBURG, PENNSYLVANIA Z/
’ o 6
l DATE: August 1, 1980 JAMES W. PECK
; ; . golonel, Corps of Engineers
‘ - f Yistrict Engineer
NWEATS DATE S Py st [/TXO
4
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O\ | ENGINEER
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1.1 GENERAL i A Dﬁﬁw)\f/ L g
o '
A. Authoritz l,/J,' // K / ! //n ‘
The Dam Inspection Act,‘Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a

program of inspections of dams throughout the United States.

B. Purpose

The purpose is to determine if the dam constitutes a hazard to
human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: Normal pool level is estimated at Elev. 1710.0 from
the U.S8.G.S. quadrangle map. This elevation 1s used
as top of spillway elevation in this report.
Construction drawings indicate top of spillway
elevation at Elev. 95.5.

Lewis Lake Dam is an earth and masonry structure having dry
rubble masonry on the downstream side of the embankment and earthfill on
the upstream side. The height of the embankment is 15 feet and the
length is 186 feet. A double row of wooden sheet piling was driven into
the earth portion of the embankment. A concrete cutoff was installed
upstream of the spillway, and concrete retaining walls were installed at
the spillway abutments.

The spillway is located near the center of the embankment and
is on two levels. The lower level is 19 feet long and has a pier and
slots for stoplog installation. The upper level is to the left of the
lower level and is about 41 feet long. A sluiceway, located to the
right of the spillway, has been plugged with concrete.

-1-
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B. Location: Herrick Township, Susquehanna County

U.S5.G.S. Quadrangle - Forest City, Pa.
Latitude 41°-43.0', Longitude 75°-29.8'
Appendix E, Plates I & II

c. Size Classification: Small: Height - 15 feet
Storage - 977 acre-feet

D. Hazard Classification: High (Refer to Section 3.1.E.)

E. Ownership: R.C. Panuska, Treasurer
Lewis Lake Association, Inc.
R.D. i#1, Box 203
Union Dale, PA 18407

F. Purpose: Recreation

G. Design and Construction History

The dam was built by David Lewis, owner of the dam, in about
1835 as a mill dam. In 1876 the dam was raised by 2 feet and flashboards
were installed by the Erie Railway Company in return for water rights.
In 1917, the wooded sheet piling was installed, and the spillway was
enlarged to its present size. The elevation of the spillway was not
raised, but the embankment was raised, and the original timber sluiceway
was replaced with a concrete structure. 1In 1929, the wooden planking
that was used for the spillway was replaced with a concrete slab.
Concrete retaining walls and a concrete cutoff wall upstream of the
spillway were built at that time to replace a portion of deteriorated
timber sheet piling. Over the years, a considerable amount of fill has
been placed on the embankment to fill areas where settlement has occurred.
In 1975 the sluiceway was filled with concrete and a large amount of
fill mixed with clay was placed on the embankment and upstream slope to
reduce leakage through the downstream wall, This leakage has been
reported since 1913.

No information is available on the original design; Plates III
and IV in Appendix E show modifications made in 1917 and 1929 respectively.

H. Normal Operating Procedures

The reservoir is used for recreation and all inflow is dis-
charged over the spillway. There are no operating procedures.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files: 6.3
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Computed for this report:

Use:

Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations

Maximum known flood (June, 1972) 351

Spillway capacity at pool Elev., 1714.4 825
(low point of dam)

Elevation (feet above mean sea level)

Top of dam (low point) 1714.
Design crest 1715.
Spillway crest 1710
Streambed at downstream toe of dam (estimate) 1699

Reservoir (miles)
Length of normal pool
Length of maximum pool
Storage (acre-feet)
Spillway crest (Elev. 1710) 737
Top of dam (Elev. 1714.4) 977

Reservoir Surface (acres)

Top of dam (Elev. 1714.4) 61.6
Spillway crest (Elev. 1710) 48.7
Dam

Refer to Plate III in Appendix E for plan and section.
Type: Earthfill with dry rubble masonry.
Length: 186 feet.

Height: 15 feet.
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Top Width: 18 feet.

Side Slopes: Survey:
Upstream - Varies.
Downstream ~ 1H to 4V

Zoning: Dry rubble masonry on downstream side.

Cutoff: Wooden sheet piling over entire length.
cutoff upstream of spillway.

Grouting: None.

Qutlet Facilities

None.

Spillway

Type: Broad crested weir at two levels. Lower level has

slots for stoplog installation.

Length: Lower Level - 19 feet.
Upper Level - 41 feet.

Crest Elevation: Lower Level - 1710
Upper Level - 1711.7

Location: Center of dam.

Regulating Outlet

None.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The engineering design data for Lewis Lake Dam are limited to the
design drawings prepared by the Erie Railway Company for modifications
done in 1917 and 1929. Embankment stability or hydraulic calculations
are not available for review.

2,2 CONSTRUCTION

The dam was constructed in about 1835 and modified in 1876 and
1975. There are no records for these periods of construction. Modifica-
tions were also made in 1917 and 1929. For these construction periods,
progress reports by a state inspector are available in the Pennsylvania
Department of Environmental Resources (PennDER) files, along with a set
of specifications for the work done in 1917.

2.3 OPERATION

Records of operation have not been maintained by the owner. The
PennDER files included copies of previous inspection reports dating back
to 1913. Seepage has been reported as a continuing problem. The largest
amounts of seepage have occurred to the right of the spillway, and
settlement of the embankment adjacent to the sluiceway has been attributed
to this seepage. Smaller amounts of seepage were reported to have
occurred to the left of the spillway. Trees and brush have not been
removed regularly from the embankment. The reservoir was originally
used for supplying water to a feed mill, a lumber mill and the Erie
Railway. The use by these industries was discontinued many years ago.

2.4 EVALUATION

A. Availability

The available engineering data is contained in the files of
PennDER, Harrisburg, Pennsylvania.

B. Adequacy
The available engineering and construction data, combined with
the fiecld inspection, are considered to be adequate for making a reason-
able assessment of the dam.

c. Operating Records

Operating records, including maximum pool levels, have not
been maintained.
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D. Post Construction Changes

Post construction changes have included raising the dam by two
feet and installing flashboards in 1876; mcdifying the spillway and
sluiceway and raising the embankment in 1917; installing concrete cutoff
walls, retaining walls and slab on the spillway in 1929; and plugging
the sluiceway with concrete and placing an earth and clay blanket on the
upstream embankment slope in 1975.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A. General

The general appearance of Lewis Lake Dam is fair. The condi-
tion can be improved with some regular maintenance work. The spillway,
located near the center of the dam, is in fair condition except for the
presence of some fill acting as an obstruction in the forebay area and
on the upper level of the spillway. The embankment appears to be stable
but there is a growth of heavy weeds, small trees and brush on the right
embankment. Seepage was not detected.

The visual imspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report. Photographs of the facilities
taken during the inspection are reproduced in Appendix C.

B. Embankment

The horizontal alignment of the embankment is good. The
embankment curves upstream slightly at both abutments. The vertical
profile of the dam (Plate A-II, Appendix A), indicates that the crest of
the dam is above design elevation except adjacent to the spillway walls.

The embankment is protected with a grass mat on the crest and
the upstream slope. There is no riprap protection on the upstream
slope. The downstream slope is a near vertical masonry wall. The right
end of the embankment has some high weeds, brush and small trees growing
from it.

Settlement of the embankment has occurred on the right side of
the spillway creating a low area. Some of the stone was displaced from
the wall on the downstream side. At the center of the dam, the down-
stream toe was submerged by tailwater from Fiddle Lake Creek; however,
no seepage was noticed coming from the embankment.

C. Appurtenant Structures

The concrete, broad crested spillway is located near the
center of the dam. The spillway is on two levels. The lower level has
a pier and slots for the installation of stoplogs. The downstream end
of the spillway consists of a vertical drop to the natural streambed.
The fill which was placed on the upstream slope of the embankment has
extended across the spillway approach. This has broadened the crest of
the spillway. Over a portion of the upper level spillway crest, the
fill extends above the level of the concrete and acts to obstruct flow
over the spillway.

-7-
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The sluiceway, which is located to the right of the spillway,
has been plugged with concrete.

D. Reservoir Area

The reservoir is surrounded by woodlands on moderate slopes.
Many homes and cottages are located around the lake. The banks are
stable. Two other reservoirs are located upstream from Lewis Lake
(Plate D-1, Appendix D).

E. Downstream Channel and Area

The immediate downstream channel has a rocky bottom and is
relatively wide and flat. About 850 feet downstream is the Borough of
Union Dale where one house lies adjacent to the stream banks, and an
industrial building has been built over the channel. A potential hazard
to loss of life exists if the dam fails. The hazard category is considered
to be "High."

3.2 EVALUATION

The overall visual evaluation of the facilities indicates that the
dam in in fair condition, mostly as the result of poor maintenance
practices. Recommendations include the removal of brush and trees from
the embankment, removal of the obstructing fill from the spillway crest,
and repair of the deteriorated downstream masonry portion of the dam.
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SECTION 4 - OPERATIONAL PROCEDURES

4,1 PROCEDURES

The dam and reservoir were constructed for use as a mill pond, but
have since become a recreational facility. The reservoir is maintained
at the normal pool level (top of spillway). All inflow is discharged
over the spillway.

4.2 MAINTENANCE OF DAM

The left end of the embankment has a good grass mat, few weeds and
appears to be mowed regularly. The right end of the embankment has a
heavy growth of weeds, brush and some small trees on the crest and
upstream slope.

4.3 MAINTENANCE OF OPERATING FACILITIES

There are no operating facilities for this dam.

4.4 WARNING SYSTEM

There is no formally organized surveillance and downstream warning
system in existence at the present time.

4.5 EVALUATION

Operational procedures for Lewis Lake Dam do not exist at the
present time. It is recommended that a program be developed for regular
maintenance of the dam, which should include the removal of weeds and
brush and the clearing of the spillway forebay area. A formal surveil-
lance plan and downstream warning system should be developed for implemen-
tation during periods of heavy or prolonged precipitation.




e e e

SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Lewis Lake Dam were not very extensive. No stage-discharge curve,

stage-storage curve, unit hydrograph, or flood routings were contained
in the PennDER files.

B. Experience Data

It was reported that the maximum known flood at Lewis Lake Dam
occurred in June, 1972, when the water level in the lake reached an

elevation about three feet higher than the spillway crest. This flood
event was passed without reported damage.

C. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event until the dam is overtopped.
It was noted that the outlet sluiceway has been filled in with concrete,
eliminating drawdown capability. Upstream of Lewis Lake is one manmade
dam and one natural lake. These impoundments were included in the
hydrologic evaluation in Appendix D.

D. Overtopping Potential

Lewis Lake has a total storage capacity of 977 acre-feet and
an overall height of 15 feet, both referenced to the top of the dam.
These dimensions indicate a size classification of "Small," the hazard
classification is "High" (see Section 3.1.E.).

The recommended Spillway Design Flood (SDF) for a dam having
the above classification is in the range of one-half the Probable Maximum
Flood (PMF) to the full PMF, Because of the size, the recommended SDF
is one-half the PMF. For this dam, the SDF peak inflow is 5508 cfs (see
Appendix D for HEC-1 inflow computations).

Comparison of the estimated SDF peak inflow of 5508 cfs with
the estimated spillway discharge capacity of 825 cfs indicates that a
potential for overtopping of Lewis Lake exists.

An estimate of the storage effect of the reservoir and routing

of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the SDF without

-10-

e



———

overtopping. The spillway-reservoir system can pass a flood event equal
to 107 of a PMF.

E. Dam Break Evaluation

The calculations to determine the behavior of the dam in the
event of an overtopping and a resulting breaching of the embankment

indicates that there will be a substantial increase in water levels
downstream from the dam.

Several houses are located in Union Dale about 850 feet down-
stream from the dam. On the basis of the results of the dam break
analysis, using the U.S. Army Corps of Engineers HEC-1 program, the
water surface elevations in the vicinity of the houses have been compared
for several conditions prior to and after a dam break. (Refer to Table 1,
Appendix D). For an earth embankment, it is estimated that one-half
foot of overtopping would result in a breach. Calculations indicate
that 13 percent of the PMF inflow would cause an overtopping of 0.5
foot. The increase in water levels downstream due to overtopping of 0.5
foot with no failure as compared to no overtopping would be 0.5 foot.
While more property would be exposed to flooding, the increase in the
hazard to loss of life is not considered significant. With failure,
however, the breaching analysis indicates a rise of 5.8 feet above the
flow level just prior to breach when considering a 15 minute time to
complete the breach and a 3.3 foot rise above flow level just prior to
breach when considering a two hour time to complete the breach. The
increase in hazard to loss of life and property damage is reflected not
only in the increase in depth of water of 5.8 feet in the 15 minute
breach and 3.3 feet in the two hour breach, but more significantly in
the shorter time to reach the peak. Less time would be available to
respond to the flooding under the breach conditions.

Being an earth embankment, it is judged that the breach would
be completed between the 15 minute and the two hour period. The numer-
ical difference of water levels is 2.5 feet. The property damage would
be similar with either time of failure. Again, however, the time factor
is most significant regarding loss of life. Calculations indicate that

the water depth will increase at a rate of 5.8 feet in 15 mintues under
the 15 minute breach condition.

One manmade dam and one natural lake are located upstream of
Lewis Lake Dam. This upstream dam overtops with 137 of a PMF; however,
the overtopping occurs on natural ground at the abutment and is not
expected to cause failure. For this evaluation, neither of the impound-
ments were considered to have breached (see Appendix D).

On the basis of these calculations, it is concluded that the
hazard to loss of life and property damage is significantly increased

when the dam is overtopped and failed as compared to the condition just
prior to failure. :

-11-
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Refer to Table 1, Appendix D, for comparison of flood water
levels.

F. Spillway Adequacy

The small size category and high hazard category, in accordance
with the Corps of Engineers criteria and guidelines, indicates that the
SDF for this dam should be in the range of one-half the PMF to the full {
PMF. The recommended SDF is one-half PMF.

Calculations show that the spillway discharge capacity and

reservoir storage capacity combine to handle 10% of the PMF (refer to
Appendix D).

Since the spillway discharge and reservoir storage capacity
cannot pass one-half of the PMF and because the downstream hazard to

-loss of life is high and this hazard is significantly increased when the

dam fails as compared to just prior to failure, the spillway is judged
to be seriously inadequate.

The hydrologic analysis for this investigation was based upon

existing conditions of the watershed. The effects of future development
were not considered.

-]12-
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of Lewis Lake Dam indicates that
the slopes are apparently stable. The upstream slope is protected with
a grass mat cover to the water's edge. No riprap was used for protection.
No sloughage or cracking was noticed. The downstream side is a nearly
vertical, dry rubble masonry wall. Some of the stones have been displaced.
No buldging was noticed. The profile of the dam indicates that the
crest is above design elevation with the exception of a low area to the
right of the spillway. No seepage was noticed during the visual inspec-
tion. The root system of the trees on the embankment could cause stabil-
ity or seepage problems and should be removed.

2. Appurtenant Structures

The concrete spillway is in fair condition. Fill had
been placed on the upstream slope of the embankment and some of this
fill had been placed on top of the upper level spillway crest. At the
right abutment of the spillway is the sluiceway structure. The concrete
is cracked and deteriorating. Some patching of this concrete has taken

place. On the top of the old sluiceway structure considerable spalling
has occurred.

B. Design and Construction Data

Records of design and construction were not available for
review, with the exception of data on the modifications which took place
in 1917 and 1929.

C. Operating Records

There are no formal operating records for this dam. Previous
inspection reports indicate that seepage and settlement of the embankment
have been problems in the past.

D. Post Construction Changes

Post construction changes have included raising the dam by two
feet and installing flashboards in 1876; modifying the spillway and
sluiceway and raising the embankment in 1917; installing concrete cutoff
walls, retaining walls and slab on the spillway in 1929; and plugging

-13-
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the sluiceway with concrete and placing an earth and clay blanket on the
upstream embankment slope in 1975.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake-
No studies or calculations have been made to

induced dynamic forces.
confirm this assumption.

-14-




SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

e

The visual inspection .and the review of the construction
drawings and records for modifications to the dam indicate that Lewis
Lake Dam is in fair condition. The field inspection did not detect any
signs of instability or seepage that would indicate an unsafe condition.

Improved maintenance practices are required to ensure continued safe
operation of the facility.

e o e

The hydrologic and hydraulic computations indicate that the
combination of storage capacity and the spillway discharge capacity are
able to handle 10 percent of the PMF. Failure of the dam due to overtop-

" ping will significantly increase the hazard to loss of life downstream
of the dam. The spillway is considered to be seriously inadequate. The
dam is therefore considered to be unsafe, non-emergency.

B. Adequacy of Information

The design and construction information contained in the
files, combined with the visual inspection, are considered sufficiently
adequate for making a reasonable assessment of this dam.

C. Urgency

immediately.

D. Additional Studies

i
!
The recommendations presented below should be implemented i

A detailed hydrologic and hydraulic analysis should be performed
. by a professional engineer, experienced in the design and construction
of dams, to determine means for improving the capacity of the spillway.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
t dam, the following recommendations are presented to the owner for imme-
diate implementations.

1. That a detailed hydrologic and hydraulic engineering analysis
be made by a professional engineer with experience in the
design and construction of dams to determine means for improving
the capacity of the spillway and reservoir system so that it
will meet the requirements of the Commonwealth of Pennsylvania.
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That all brush and trees be removed from the embankment slopes
and in an area 10 feet beyond the downstream toe of the embank-
ment and that a professional engineer bé consulted regarding
removal of the tree stumps and root systems.

That the deteriorated areas on the downstream masonry portion
of the dam be repaired.

That the deteriorated areas of the spillway abutments be

repaired, and that the forebay area be cleared of obstructing
fill.

That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.
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CHECK LIST

PHASE | - VISUAL INSPECTION REPORT

PA DER # 58-7 ND!{ NO. PA-00 061

NAME OF DAM LEWIS LAKE DaM HAZARD CATEGORY High

TYPE OF DAM Drystone masonry wall with upstream earth embankment

LOCATION Herrick TOWNSHIP Susquehanna COUNTY, PENNSYLVANIA
INSPECTION DATE 4/7/80 WEATHER Clear TEMPERATURE 50's
INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma William Yakley

R. Shireman Joseph Wojak

A, Bartlett

NORMAL POOL ELEVATION: 1710.0 (USGS) AT TIME OF INSPECTION:

BREAST ELEVATION: 1715 (Design) POOL ELEVATION: 1710.3

SPILLWAY ELEVATION: 1710.0 TAILWATER ELEVATION:

MAXIMUN RECORDED POOL ELEVATION: 1713.0 (June, 1972)

GENERAL COMMENTS:
The general appearance of this dam is fair.

In about 1975 the Owner Association placed a considerable amount of fill
mixed with clay on the upstream side to reduce leakage through the

stone wall. The gate pit was filled at that time. Representatives
stated that repairs to downstream wall are planned for the summer of 1980.
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NDI NO. PA-00 061
VISUAL INSPECTION I —

EMBANKHENT

OBSERVATIONS AND REMARKS

. SURFACE CRACKS

None.

. UNUSUAL MOVEMENT

BEYOND TOE

None. Vertical dry stone wall on downstream
side.

. SLOUGHING OR EROSION

OF EMBANKMENT OR
ABUTMENT SLOPES

None on slope or abutment. Downstream wall has
large deteriorated areas near spillway.

. ALIGNMENT OF CREST:

HORITZONTAL:
VERTICAL:

Slightly curved at abutments,

Vertical - sloping to concrete structure.
Refer to profile.

. RIPRAP FAILURES

No riprap on upstream slopes. Some
failures of downstream walls.

. JUNCTION EHBANKMENT

& ABUTMENT OR

Abutments appear to be sound.

SPILLWAY
. SEEPAGE No1 ¢ observed.
. DRAINS None.
. GAGES & RECORDER None.

. COVER (GROWTH)

Grass on earth crest and upstream slopes.
Concrete and stone wall on downstream side.
Trees and brush on right embankment.

A-2
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VISUAL INSPECTION
QUTLET WORKS

NDI NO. PA-00 061

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE None.
B. OUTLET STRUCTURE None.
C. OUTLET CHANNEL Nomne.
D. GATES None.

E. EMERGENCY GATE None,

F. OPERATION & None.
CONTROL

G. BRIDGE (ACCESS) None.

A-3




, NDI NO. PA-00 061

VISUAL INSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS

Water flow approaches Spillway directly from
the reservoir. No obstructions.

A. APPROACH CHANNEL

- B. WEIR: o Concrete broad crested weir.
i Crest Condition Accomodations are available for installing
{ Cracks
l

stoplogs. They have not been used in the
past 30 years.

Spillway opening partially obstructed with fill.

Deterioration
Foundation
Abutments

C. DISCHARGE CHANNEL:
Lining

i Cracks

Stilling Basin

Spillway discharges into the natural stream
channel. There are no special structures. |

D. BRIDGE & PIERS Piers for stoplogs.

- — i e

E. GATES & OPERATION

None.
EQU I PMENT

" CONTROL & HTISTORY | none.

e e e e
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NDI NO. PA-OOL

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTAT ION

Monumentation None.
Observation Wells | None.
Weirs None.
Piezometers None.
Staff Gauge None.
Other None.
RESERVOIR
Slopes Wooded.

Sedimentation

None reported.

Watershed
Description

Wooded with moderate slopes.

DOWNSTREAM CHANNEL

Condition

Natural stream, stoney bottom.

Slopes

Moderate with trees and brush.

Approximate
Population

10

No. Homes

3, highway and industry.

A-5
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PA DER # 58-7

CHECK LIST
ENGINEERING DATA

NDI NO. PA-00061

NAME OF DAM LEWIS LAKE DAM

) TEM

REMARKS

e -

AS-BUILT DRAWINGS

None.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle - Forest City, Pa.
See Plate I, Appendix E

CONSTRUCTION HISTORY

0ld mill dam built around 1835. Raised 2' in
1876. Spillway widened and embankment raised in
1917. Concrete spillway, concrete cutoff wall

upstream of spillway and retaining walls built in
1929. Sluiceway filled with concrete in 1975.

GENERAL PLAN OF DAM

See Appendix E, Plates III and IV.

TYPICAL SECTIONS
OF DAM

See Appendix E, Plates III and IV.

B e W e e e o A et

OUTLETS:
PLAN
DETAILS
CONSTRAINTS
DISCHARGE RATINGS

Appendix E.

None.
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NDI NO. PA-00 061

ENGINEERING DATA

ITEM REMARKS
RAINFALL & None.
RESERVOIR RECORDS
DESIGN REPORTS None.
GEOLOGY REPORTS None.
DESIGN COMPUTATIONS: None.

HYDROLOGY ¢

HYDRAULICS

DAM STABILITY

SEEPAGE STUDIES
MATERIALS INVESTIGATIONS: | no o

BORING RECORDS
LABORATORY
FIELD

POST CONSTRUCTION
SURVEYS OF DAM

1914 Water Supply Commission survey.

BORROW SOURCES

Unknown.




NDI NO. PA-00 061

ENGINEERING DATA

ITEM REMARKS

; MONITORING SYSTEMS None.

Dam raised in 1876. Spillway widened and embank-
MODIFICATIONS ment raised in 1917. Concrete spillway slab,
cutoff wall upstream of spillway and retaining
walls added in 1929. Sluiceway filled with
concrete and embankment widened in 1975.

HIGH POOL RECORDS None existing.

POST CONSTRUCTION None.
' ENGINEERING STUDIES

& REPORTS .
{

PRIOR ACCIDENTS OR None.

FAILURE OF DAM
Description:

Reports: '

MAINTENANCE ¢ None.
OPERATION RECORDS

SPILLWAY PLAN, SECTIONS | See Appendix E.
AND DETAILS
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ND! NO. PA-00 061

ENGINEERING DATA

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

None.

CONSTRUCTION RECORDS

None, except progress report by state inspector
and copy of specifications for modification done
in 1917.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

Inspection reports by PennDER indicating seepage
through embankment, settlement of embankment and
brush on embankment.

MiISCELLANEOUS
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NDI NO. PA-00 061

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 30% farmland, 707% woodland
ELEVATION:
TOP NORMAL POOL & STORAGE CAPACITY: Elev. 1710 Acre-Feet

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 1714.4 Acre-Feet

MAXIMUM DESIGN POOL: Elev. 1715
TOP DAM: Elev. 1714.4
SPILLWAY:

a. Elevation 1710 & 1711.7

b. Type concrete broad crested weir

c. Width 60 feet

d. Length 23 feet

e. Location Spillover near center of dam

f. Number and Type of Gates none

QUTLET WORKS:

o

Type none

b. Location

c. Entrance inverts

d. Exit inverts

e. Emergency drawdown facilities

HYDROMETEOROLOGICAL GAGES:

a. Type none

b. Location

c. Records

MAX1MUM NON-DAMAGING DISCHARGE: 825 cfs

B-5
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Surveyed 5-7-80

@3

LEWIS LAKE DAM

PA.-O006I
KEY MAP OF PHOTOGRAPHS

PLATE C-I




UPSTREAM SIDE FROM RIGHT ABUTMENT - NO. 2

SPI1LLWAY LOOKING UPSTREAM

PA-00061
Plate C-T11




OVERVIEW OF SPILLWAY - NO. 5

PA-00061
Plate C-111
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DOWNSTREAM CHANNEL OF SPILLWAY - NO.
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RESERVOIR - NO. 7

PA-00061
Plate C-1V
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to ;
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a

significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Versiom
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.
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TABLE NO, 1
COMPARISON OF WAIFR SURFACE ELEVATIONS

LEWIS LAKE DAM

PMF = 11,405 cfs

Crest Elevation - 1714.4 Low Point - 1714.4 Spillway Elevation ~ 1710.0
CREST OF DAM 850' D/S OF DAM*
STAGE ELEVATION DEPTH ELEVATION
A, At Low Point 1in 1714.4 0 1682.3

Embankment Crest

B. 13% PMF Overtopping 1714.98 .58 1682.8
No Breach

C. 13% PMF Overtopping 1714.93 .53 1688.6
(15 Min. Breach)

D. 13% PMF Overtopping 1714.93 .53 1686.1
(2 Hour Breach)

*Several houses in Union Dale located about 850 feet downstream of Lewis
Lake Dam. Considered to be damage center.

Condition C: (Time refers to elapsed time after start of storm). Time to
reach breach elevation 1714.9 at dam = 44.50 Hours. Water
level 850' downstream prior to breach = 1682.8. Duration of
breach = 15 Minutes. Time for breach to peak 850' down-
stream = .25 Hours. Peak elevation 850' downstream due to

breach 1688.6. Rate of increase in water level = 5.8' in
15 Minutes.
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HYDROLOGY AND HYDRAULIC ANALYSIS
v DATA BASE
NAME OF DAM:__LEWIS LAKE DAM RIVER BASIN: __ Susquehanna )
[§)
PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.2 INCHES/ 24 HOURS
{FOR FOOTNOTES SEE NEXT PAGE)
STATION | 2 3 P)
LOWE LOWE FIDDLE
STATION DESCRIPTION LAKE LAKE DAM LAKE
ORAINAGE AREA (SQUARE MILES) 1.1 42
CUMULATIVE DRAINAGE AREA
(SQUARE MILE) 1.1 1.1 -42
Fe = 6 HOURS 111 111
zo % 12 HOURS 123 123
2,98 24 HOURS 133 133 :
9=z 48 HOURS 142 142 !
2rsd 72 HOURS - - !
g4 G0 g Zone 1
{3)
x ZONE 11 11
< ]
5 Cp /Cy " .62/1.50 .62/1.50
o w
EE L (MILES)™ 1.44 Ll=.25
>
I W
z L co (MILES)'®! 68
E< 0.3 |
o o Tp = Cplb-Leg) {hours) 1.49 Ce (L1)0'6=.65
i &
)
. « CREST LENGTH (FT.) 9 18
: -
vl g FREEBOARD (FT.) 1 2
{ N DISCHARGE COEFFICIENT 3.3 2.7
f <
; 2 EXPONENT 1.5 1.5
' z
! & ELEVATION 1867 2001
:1 _ NORMAL POOL 58.8
© = _
' =i CLEV. 2020=100. 1
1] m U
: aq
i
! = NORMAL PooL'" 604.0 604. 6
¥ ™
by Qv ELEV. e 0 1970.2=0
: ! @ ()
i f orx ELEV.
‘ ' ta ®
; “w - ELEV
|

L]
4
)

|
i
.
i
|
'

|
|
{
!
]
§
!




HYDROLOGY AND HYDRAULIC ANALYSIS
' DATA BASE
NAME OF DAM: LEWIS LAKE DAM RIVER BASIN:__Susquehanna
' )
, PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.2 INCHES/ 24 HOURS"
: (FOR FOOTNOTES SEE NEXT PAGE) H
: STATION . ! 2 3 4 _
. LEWIS LEWIS ' |
: STATION DESCRIPTION LAKE LAKE DAM
DRAINAGE AREA (SQUARE MILES) 5.0
. CUMULATIVE DRAINAGE AREA
; (SQUARE MILE) 6.52 6.52
‘; Lo - & HOURS 111
x ~
- 12 HOURS 123
.9 X 24 HOURS 133
83z : 48 HOURS 142
3 f: < u 72 HOURS -
<50« Zone 1
{3
‘ < ZONE 11
3 @
5, Co /Cr .62/1.50
(o]
x & 5
L (MILES)
f 2 E 6.98
3 Lco (miLES)'™ 3.46
S < 0.3
5 g Tp = Cplleleg) ™ {hours) 3.90
Z
w
!
3 « CREST LENGTH (FT.) 60
- g
P FREEBOARD (FT.) A
o N DISCHARGE COEFFICIENT 2.7
{ a
} z EXPONENT 1.5
. -
} =
'y » ELEVATION 1710
g
) NORMAL POOL 48.7
\ ia
) ‘&,l&l ELEV. 1720 78.1
[8)
a
: 2 ELev, 1740 143.3
; WwE NORMAL pooL'" 736.6
N © w 1664.6 ® 0
] <% ELEV. o .
Y o ELEV. “
4 - 4 (L 1]
i - ELEV ’
I ———n - ———— i




(1)Hydromctoorological Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(Z)Hydrometeorological Report 33 (Figure 2), U.S. Army, Corps of
Engineers, 1956.

3

Hydrological zone defined by Corps of Engineers, Baltimore District,
for determining Snyder's Coefficients (Cp and Cy).

(4)

Snyder's Coefficients.

(5)

L = Length of longest water course from outlet to basin divide.
Lca = Length of water course from outlet to point opposite the
centroid of drainage area.
(6)P1animetered area encompased by contour upstream of dam.
y p

(7)PennDER files.

(8)Computed by counic method.
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FLOQT < DROGEM W+ ACNAGE (HEC- 1)
DAM SAFETY VESSION
LAST MORIFICATION

TS O ~NO U S =

—
ra

—
& d

1?

L

O b e e e
(T e Gt P = D S O3 SN O

r2 P P PRI P I PO D
[P SR WERS

Cod fod Tomd Cod Cod
e

15
3
37
8
»
1
2
n
]
1

L
J

g

48
'S
50
a1
52

[
o

94

35

[ 4
W

-

e

- bt - PO T e e

JULY 1978
26 FEB 79

SERRELURIRRANRBURATI KRR RN 4
LEYTS LAKE DAM
HERRICK TWF.» SUSQUEHAMHA COUNTY, PA,
NDI & PA-00041

Al

a2

A3

B 300
)1 5
J 1
Ji 1
K

Ki

# 1
F

T
W60
X '105
K 1
M

Y

1 1
Y4 2001
Yo ¢
A 0
$£1970.2
8 2001
£ 2003
K 1
Kt

Y

Y1

Y6 .
Y7

Y7 4%
K 1
k1

Y

11 )
Y6 i
Y7 0
Y7 1025
K |
M

Y

! 1
Y& .1
Y7 0
Y7 550
K i
K1

Y

1 t
Y6 B
Y7 0
Y7 40
K

Kt

h i
P

T

u t A

0

8
1

07
1740
1922

05

1920

1890

INFLOV HYDROGRAFH - FIDDLE LAME SURAREA

TEik

PA LER § 58-7

15 0 0

1
163 o5 o4
42 6,52
123 133

i

2

o3

142

FILULE LAKE CREEK

2

1

1

RESERVOIR ROUTING - THRU FIDDLE LAKE

2003
159
100.1
2020

ROUTING THRU REACH 2 - 3

ol
10
710

ROUTING THRU REACH 3 - 4

ol
120
1360

ROUTING THRU REACH 4 - §

08
110

1040

ROUTING THRU KEACH 5 - 6

1

2004
[2%;

1
1922
1940
1940

1
1890
1900
1900

|
1853

1880
1880

{

2005
1647

1960
240
700

1920
30

1700

19¢0
270
1370

3300
1522
1960

5200
1890
1920

9350
1860
1500

3600
1860
1500

604.6

0226

230

0062

259

10063
420

40037
305

1

INFLOW HYDROGRAPH - LONE LAKE SUBAREA

g 1900
90 1880 160
590 1830 740
1.1 6,52
i1 123 133

12 .

1922

18%0

1835

1841

03

05

480

410

315

1922

1870

1855

1841




SR

JRp

. ety PR s e o 4 s N A

R R S

58
59

o
" 1
62
43
° 6
65
86
® 7
48
69
.' 70
7\
72
" 73
74
75
" 76
7?
78
] "
B0
n
e 82
83
ca' ’4
85
84
o .
(k]
89
en
° a1
92
93
") 94
o
+
o
®
0
[ 4]
Q
v

<
J

75
97
98

109
1 100
102
121
104
105
106
107

T
1.4
X ‘105
K 1
K

Y

1 1
Y4 1847
Y3 0
$A 0
$E 1829
$$ 1847
$D 1848
K 1
K1

Y

i

6 d
Y7

Y7 A0
K 2
K1

K {
N

Y

1 1
Y6 .1
Y7 0
Y7 600
K

Kt

N i
P

T
V39
X '105
K 2
M

K i
M

Y

)| 1
Y4 {710
Y4 1715
Y5 0
Y5 1087
4] 0
S LLLAY
$¢ 1710
1017144
K 99

¢

1
182
"005 2
8 1
RESERVOIR ROUTLNG - THRU LOWE LAKE
1
604.6
1868 1867 1870 1871 1872
30 359 945 2122 3778
47.8  118.5
1867 1880
? 1
ROUTING THRU REACH B - 9
1
+06 A 1826 1830 30 0122
1880 170 18¢0 300 1340 383
1840 670 1860 1240 1680
10 i
COMBINE HYDROGRAFHS
1 1
FOUTING THRU REACH 10 - 11
1
+0? o4 1732 1780 4600 0204
1780 100 1760 00 1740 950
1740 970 1760 1110 1780
12 1
INFLOW HYDROGRAFH - LEWIS LAKE SURAREA
{ 5 6,32
4.2 111 123 133 142
1
l62
--05 2
13 1
COWBINE HYDROGRAFHS AT LEWIS LAKE
14 i
RESERVOIR ROUTING - THRU LEWIS LAKE
i
73846
17105 1710 1748,5 1712 17125 1713
1716 17 17e 1719 1720 1723
15 4 85 139 24 k)|
1602 2264 337 44 6374 1209
48,7 78,4 1433
1710 1720 1740

03

1826

1732

«05

-1
1713.5

496

FREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNDFFE HYDEUTRATH AT
ROUTE HilRUGRAFH 10
ROUTE MYDROGRAFH TO
ROUTE HYDROGRAFH 10
ROUTE HYDROGRAFH 10
ROUTE HYDROORAPH TO
RUNGFF HYDROGRAFH AT
ROUTE HYDROGRAMH 10
TAUTE T PROGLATH 10

e ————— e

Q O3~ O L G B —

2/24
95 1826
560 1732

1714 1714,4

648 825




- V2 Y t 2
5 TR 7366 -l ’/ 34
® 99 YA 1710 17105 1701 17105 1712 17125 713 A743.5 1714 171444
. 100 Y& 215 1716 A7 M8 1719 1720 1723
1 101 5 0 15 45 BS 139 23t 35t 496 468 825
o 102 YS 1087 1602 2264 3337 4724 6374 12209
103 0 48.7 78,1 143.]
104 $E1664.6 1710 1720 1740
105 1710
; ® 106 $D1714.4
; 107 K 99
! ® 1 PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS -
PUNDFF HYDROGRAPH AT )
PS ROUTE HiTROGRAPH T0 2
' ROUTE HYDROGRARH 10 3
" ROUTE WYIROGRAPH 10 4
! PS ROUTE HYLROGRAPH 70 5
1,‘ ROUTE HYDROGRAPH 10 6
RUNOFF HYDRUGRAFH AT 7
o ROUTE HYUROGRAPH 10 8
ROUTE HYDROGRAFH T0 9
CONRINE 2 HYDROGRAFHS AT 10
o ROUTE HYDROGRAPY TO 1
RUNDFF HYIROGRAPH AT 12
| CONEINE 2 HYDROSRAFMS AT 13
| 9 ROUTE HYDROGRARH TO 14
: END OF METWORK
i
: o TR ERA T PRV IR LR TRy
§ FLOOL YYDROGRAFE FACRAGE (HEC-1)
? DAM SAFETY VERSION  JuLY 1978
LAST )DIFICATION 26 FEB /9
PRI AR AR AR
i
: o RUN DATES 3007701,
: , TIHER 10,35.12,
: 9
o
; ® [EUIS LANE T&K 44kt FTODLE LANE CREEW
! HERRICK TW. v SUSNUEHAINA COUNTY. FA,
1 NOI ¢ PA-00041 PA TER § 58-7
]
{ o JOR SFECIFICATION
1 MO NHR  NMIN  INAY  IHR  ININ METRC  IPLT  IFRT  NSTAN
\ 300 0 15 0 0 0 0 0 PK
~ o
) 5 0 0 0
0o
MULTI-FLAN ANALYSES TD BE PERFORMED
o NFLAN= 1 MRTIO= 9 LRTIO= 1
.J RTIOS= 1,00 .80 .63 .50 .40 .30 .20 .10 .05
y A
‘; w
: serrrane nnun g LIty (TR TeIEe)
] o SUR-AREA RUNOFF CONFUTATION
‘ J ° - - - — i Ny o v | e i —




freacn (1183EE 01 LIIERERE] 4 $XKELERRS 3hiEi1Tt4] ‘?

/34
. SUB-AREA RUNOFF CONFUTATION

INFLOW HYDROGRAPH - FIDDLE LARE SURAREA

ISTAG ICOMP IECON ITAPE  JPLT  JPRT INGKE ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0

HYDRCGRAFH DATA f
IHYDG  IUHG TAREA  SNAF  TRSPA  TRSPC  RATIO  ISNOW  ISAME  LOCAL .
1 { 42 0,00 6,52 0,00 0,000 0 0 0

FRECIF -DATA
SPFE FHS ké R12 R24 R48 k72 R76
0.00 21,20 111,00 123.00 133.00 142,00 0.00  0.00
TRSFC COMPUTER RY THE PROGRAM IS 800

LOSS NATA
LROFT  STRMR  DLTAR  RTIOL  ERAIN  SIRKS  RTIOK  STRTL  CHSIL  ALSHMX  RTIMP
0 0,00 0,00 1,00 0,00 300 1,00 1.00 08 0,00 0.00

3 UNLT HYDROGRAFH DATA
TP= .65 CPF= .62  NTA= 0
‘ ) RECESSION DATA
STRTO=  -1,50  GRCSN=  -.05  RTIOR= 2.00
» 3 UNLT HYDROGRAPM 15 END-OF-FERIOD ORDINATES» LAG= 465 HOURSy CP= .63 VOL= 1.00
| 54, 177, 250, 209, 136, 87, 58, 38, 25, 16,
‘ 1. 7 5, 3 2
' I
B END-OF-PERIOD FLOY
MD.DA HR.KN PERIOD RAIN EXCS LOSS  COMF O MO.DA HR.HN PERIOD RAIN EXCS  LOSS  COMP O
, )
; UM 24,08 21,70 2,38 74023,
| ) (61200 55000 61,00 680.28)
y
! ) HIRRRRARL RRERRIRRER AKARRERREY TREKRKRRKE FESREREERE
i
HYDROGRAFH ROUTING
| h)
{ RESERVOIR ROUTING - THRU FIDDLE LAKE
: R ISTAD  ICOMP IECON ITAPE  JPLT  JFRT  INAME ISTAGE  IAUTO
2 1 0 0 0 0 1 0 0
, 3 ROUTING DATA
/ 0L0SS  CLOSS  AVG  IRES ISAME  IOPT  IFNF LSTR
A 0.0 0,000 0,00 i 0 0 0 0
: P
! NSIPS  NSTDL  LAG  AMSAK X T3k STORA ISPRAT
A} 1 0 9 0,000 0,000 0,000 605 -1
. 3
: ) STAGE  2001,00  2002,00  2003.00 200400  2005.00
' 3 T 0,00 52,00 159,00 719,00  1647.00

N SURFAFE ACEA- . s9, 100,

—— . .
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© € © © 6 ©6 ©6 06 6 © © © O ¢ v 2 » € v & .

LUALT IR

sk

JPRT  THAHE
0 1

IFMf
0

TSK 5T0RA
0.000 603,

COBL  CAREA

0.0 0.0

DAMNID
0.

BRERRREERY PEOARILRRK
HYDROGRAFH ROUTING
RESERVOIR ROUTING - THRU FIDDLE LAKE-
ISTAD  ICGMP  IECON ITAPE  JRLIT
2 1 0 0 0
ROUTING DATA
OL0SS CLOSS  AVG  IRES ISAME  IOFT
0.0 0,000 0,00 1 0 0
NSTPS  NSTOL  LAG  AMSKN X
1 0 0 0,000 0,000
STAGE  2001,00  2002,00 203,00  2004.00  2005.00
FLON 0,00 52,00 159,00 719.00  1647.00
SURFACE AREA= 0 59, 100,
CAPACTTY= 0. 604 209,
ELEVATION= 1970, 2001, 2020,
CREL SFPWID €OV  EXPW  ELEVL
20000 0,0 0.0 0,0 0.0
I DATA
T0PEL  CORD  EXFOD
20030 0.0 0.0
PEAK QUIFLOW IS 1129, AT TINE 41,00 HOURS
PEAK OUTFLOY IS 796, AT TIHE 41,25 HOURS
PESK QUTFLOV IS 572, AT TINE 41,50 HOURS
FEAR QUTFLOW 1S 365, AT TINE 41,75 HOURS
PEMN QUIFLOW 1S 220, AT TIKE 42,25 HOURS
PEAN OUTFLOW IS 124, AT TINE 42,75 HOURS
PEAK OUTFLON 15 70, AT TINE 42,75 HOURS
FEAK OUTFLOW 1S M. AT TINE 42,75 HOURS
PEAK QUTFLOW IS 16, AT TINE 42,75 HOURS
LL2a2EisA14 pridga b fﬂfl?litti

— o e g

(SR NNANEAL]

LERETERARS

ISTAGE  TAUTO
0 0

LSTR
¢

ISPRAT
-1

EXFL
0.0

it

5;(34
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A ———— + e BV oo i o

VN QS

NAXINUM STAGE IS 72242

MAXIMUN STAGE IS 1922.1
MAYIMUM STAGE IS 192241
MAXINUM STAGE IS 1322.0

KAXINUM STAGE IS 1922.0

st Hatin (J7YRRTERR Hihun 3T SERIY
HYDROGRAFH ROUTING
ROUTING THRU REACH 2 ~ 3
ISTAD  ICOMP IECON ITAPE  JFLT  JPRI  INAME ISTAGE  IAUTO
3 1 0 0 0 0 1 0 0
ROUTING DATA
QLosS  CLOSS AVG  IRES ISANC  IOFT  IFNF LSIR
0.0 0.000 0.00 1 ¢ 0 0 0
NSIFS  NSTIL LAG  ANShA X T3h  S10RA  ISPRAT
1 0 0 0.000 0,000 0,000 0. 0
NIRMAL DEPTH CHANNEL ROUTING
aNeLy  pNel)  ONED ELNUT ELMAX RLNTH SeL
000 .0700 L1000 1922,0 1960.0 3500, 02260
CROSS SECTTON COCRRINATES--STA+ELEVSTASELEV--ETC
G.00 1742.00 10400 193CG.00 240400 1222,00 250,00 1722,60 460,00 1922460
490,00 1722,00 712,00 1940.00 900,00 1940.,00
STORAGE 0409 .17 76,42 136.68 224,58 301.3; 383447 478,00
802,61 921,28 1043.01 116779 1295,63 1426,52 1360444 1697.45
OUTFLON N J681,58 B772,99  179a5,20 300,44 4530177 63aC202 BOO74.51
171092,54  208101,72  248514,71 292283,92  3IF3B3.68  3B9797.21 44301454 500531.12
STAGE 192200 124,00 192600 1928.00 1930400 1932,00 173400 1938.00
1942,00 1744,00 1946,00 1948, 00 1950.00 1832,00 1954.00 1754.00
FLOW ¢, 00 245106 B772,99 1773020 J0105.49 0 80301.77 4340242 83094,31
171082,54  208101,72  248314,71 292283.92 339363.68 387797,21 443014,54  500531.12
HAXIHUM STAGE IS 1920.8
MAKINUN STAGE IS 1922.6
MAXIMUM STAGE 15 1922.4
MAXINUM STAGE IS 1922.3

——— g e T e mememes e o

16583490
360846.70

1938.00
1§33,00

10§864.07
360846.70

675,50
1560, 6

[a4085,
624444, 6°

FEW - TP < PRSI




N {
0060003 QU UL RTGTL T
| HYDROGRAPH KOUTING ;3434
ROUTING THRY REACH 3 - 4 |

ISTAR  ICoMP  IECON IVAPE  JFLT  JFRT  IWAHE ISTACE  IAUTO

4 1 ¢ ¢ 0 0 i 0 0
ROUTING DATA
gL0SS  ELDSS AVG  JRES ISAME  IOPT  IPHF LSIR
0.0 0.000 0.00 t 0 0 0 0 . :
NSTPS  WSTIL LAG  ANSKR X 15h  STORA 1SFRAT :
i 0 ¢ 0,000 0,000 0,000 0. 0 i

HORMAL DEFTH CHANMEL RDUTING

MDY @iy anedy  ELIVT ELMAX RLNTH SEL
<1000 L0500 1000 1890,0 1920.0 5200, 00620

CROSS SECTI?M MUORDINATES--STASELEYSTA-ELEY--ETC
0,00 122000 120,00 1700,00 230,00 1890,00 255,00 15%9.00 1020,00 1890.00
1025,00 1890,00 130,00 1500.00 1700.00 1920,00

STORAGE 0,00 153,90 119.83 300,51 695,02 §03,33 125,07 1360405 160§, 76 1830, 1
2103, 1 2367.96 2637.05 2912,99 9.7 3465.39 3781.87 485,18 4375.34 a1

OUTFLOW UL a4l 17092

ENRERPRS HIB.OT  61184,67  BA0I3 72 1104L1.RF 140004,56  1TTetl It
208168,47  246610,21  287903.62 33201

8,57  37893.63 428424.81 481084.46 536300.57  594246.72 65997

STAGE 18%9.00 189£,58 1893, 16 1874.74 1876.32 1877.89 169,47 1591.03 1702.63 1994.7%
1905,79 197,37 190,95 1910,53 17121 1913.48 1915, 26 1916.84 1916.42 17206

.

: FLOW 600 WSLAT 172927 253LL AGARO3 6116067 BW3RT2 110401.89  140806.56 1726170
. R148.09  206610.21 28790382 3301857 37893163 AZG62A.B1  ASI0B0.46  S36300.59  S9A264.22  454976.%0
| NAXINUN STAGE IS 1890.4
! % NAXINUM STAGE 1S 18503
: NAXINOM STAGE 1S 19702 :
:‘ NAXINUN STAGE 1S 1890.1
’ ’7 NAXIN STAGE 1S 1990.1 g
| NAXIHUN STAGE 1S 18500 i
ié HAXINUN STAGE 15 1850,0 i
? . UK STAGE IS 1370,0 é
' HAXINUN STAGE 15 1890,0 %
5
( e Y
‘ I e




UARIRAERR S L ELITRYSNY) [REEYANERY RUAKERIARS AErrareg

~
HYDROGRARN ROUTING /14

ROUTING THRU REACH 4 - 5

ISTAD  ICOWP IECOW ITAPE  JPLT  JPRT  INAME ISTAGE  JAUTO

3 { 0 0 0 0 i 0 0
ROUTING [iATA {
QLOSS  CLOSS A6 IRES  ISAME 10F1 IFHF LSTR {
0.0 0,000 0,00 1 0 0 0 0 :
NSTFS  NSTDL LAG  ANSKA X TSN STCRA  ISFRAT
1 0 0 0.000 0,000 0,000 0, 0

NORMAL DEPTH CHANNEL ROUTING

ety ey @) ELMVT O ELMAX RLNTH SEL
+1000 0700 0800 1B35.0 1900,0 5350, 00630

CROSS SECTION COORDIMATES--STACELEVSTA-ELEV--ETC

0,00 1990.00 110,00 1880,00 270,00 1960.,00 420,00 16535.00 430,00 1835.00
530,00 1840,00 1060,00 1880.00 1370.00 1900.00

EYRY

STORAGE ¢.00 RAFR) 83.22 176,94 294, 3
735 1

6o 60 436,37 602,00 77140 1005,07
1503.93 1788,41 2089,26 2400.12 2735.99

1
3081.64 3442.74 3814.63 420954 A¢

t
.
4
M

£
Jeu

QUTFLOW 0.00 346,38 2008.79 633165 13100.21  22410,02 3444776 ATR0ALTR L7475 BBBIB.s
113499.93  142764,31  176195,48  213264.24  254081,99  298648.16 347047.63  J99347.05  433623.71  TIST44,

STAGE 14955.00 187,37 1839.74 186214 1864,47 1566,64 1865, 21 18/71,82 197475 1578,
1878, 48 1881,05 1693.42 188377 1888, 14 1890.53 1872.89 1895.2 197,43 1900,

i FLON 0.0 344,88 2008,79 633,65 13100.21  22410,02  34447,76 4940478 &TAI2LD RUEIR.
: 113687,93  142764,31  176195.48  213204.24  254081.99 298648.16 347047.63 399349.05 4356:3.71  S15944.7.

g HAXIMUM STAGE IS 18%8.3
‘S HAXINUM STAGE IS 1857.%
HAXINN STAGE 15 18576
NAXTMUN STAGE 15 1857.1
HAXIHUM STAGE IS 1836.3
WAXIMUM STAGE IS 1055.8
¥ MAXINWS STAGE IS 1855.4
y PN STAGE IS 1855,

MAXIMUN STAGE 1S 1835.1

L ﬁ i ) - - — e g QR me— e ST U
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AN

Bagrin LR TELELE LIAERTE) 1323148011 shakrtsig
RYLROGRAFH ROUTING
ROUTING THRU REACH 5 - 6
ISTAQ  ICOMP IECON ITAPE  JPLT  JPRT  INANE ISTAGE  JAUTO
6 1 0 0 0 0 1 0 0
ROUTING DIATA
aLosS  CLOSS AUG  IRES ISAHE  IOPT  IFWP LSTR
0.0 0,000 0.00 i 0 0 0 0
NSTFS  NSTIL LAG  AMSKK X TSk GTORA  ISPRAT
1 0 0 0,000 0.000 0,000 0. 0
NORHAL TEFTH CHANNEL ROUTING
NC1Y QNG ON(T)Y  ELNVT  ELMAX  RLATH StL
1000 ,0900  .1000 1841.0 1900.0 3400, 00390
CROSS SECTTON NORDINATES--STAIELEV,STAIELEV--ETC
0,00 1900.00 90,00 1830.00 140,00 1860,09 305,00 1641.00 315.G0 1841.00
470,00 1850,00 590,00 1880.,00 740,00 1900.,00
STORAGE 0,00 8.86 30,30 64:32 110,93 17¢.12 241,87 324,30
617,05 729.78 850,08 978,14 1115, 45 122,32 181876 1584.76
OUTFLON 2.0 164,19 851,68 2326,95 4814.78 3316,93 1381942 21822:10
56584,83  71652,76  87009.43 108019.98 128977.13  152075.04 177447.17  205114.27
STAGE teaf.o0 1844, 11 1847,21 1850,32 1853.42 18536,33 1857463 1862.74
1872.05 187514 1878.2¢6 1681.,37 16834.47 1887.58 1870.68 1873.79
FLOW 050 ib4, 19 831,68 2324.95 4314.78 8516,93  13619.42  21632,10
504,83 7183276 87009.43  108019,98  128979.13  152095.04  177447.17  205114.27
HAXIHUM STAGE 1S 1847.4
HAXIMUM STAGE IS 1(844.4
HAXIMUM STAGE IS  1845.¢
HAXIMUM STAGE IS  1844.8
MAXIHUN STAGE IS 1844.2
MAXIMUM STAGE IS 10843.1
MAXIMUM STAGE IS  1842,2
haAIMUM STAGE 15 184,46
MAXIMUM STAGE IS  1841.3
- —— - g et e

414,11
1750.33

31520,97
235174.¢2

1365.84
18%0.R%

V2

“11.%
1943,

43146,
n67702.7

igolt, "
1900, 7

43108,
277025
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. SUB-AREA RUNOFF COHFUTATION /€}§4
INFLOW HYDROGRAPH - LOWE LAKE SURAREA

ISTA@  ICOMF  IECON ITAFE  JPLT  JFRT  IHAKE ISTAGE  IAUTO

7 0 0 0 0 0 1 0 0
HYDROGRAFH DATA
INYDG  IUWG TAREA  SMAF  TRSDA  TRSPC  RATI0  ISNOW  ISAME  LOCAL *
1 f 110 0,00 6,52 0,00 0.000 0 0 0

FRECIF DATA
SPEE FHS Ré Ri2 R24 R48 R72 R76
0.00 21,20 111,00 123,00 133.00 142,00 0.00  0.00

TRSPC COMPUTED BY THE PROGRAM IS 800

LOSS DATA
LROPT  SIRNR  DLTMR  RTIOL ERAIN  STRRS  RTION  SIRTL  CNSTL  ALSHX  RTINF
0 000 0,00 1,00 0,00 0,00 1,00 1,00 05 0,00 0,00

UNIT HYDROGRAFH DATA
TP= 1,49 [F= 62 HTA= 0

RECESSION DATA
STRT0=  -1,30  QRCSH=  -.05  RTIOR= 2,00

UNTT HYDROGRAFH 33 END-OF-PERIOD ORDINATESs LAG= 1,48 HOURS» CP= 63 VOL= 1,00

19, 71 140, 213, 271, 30t 295, 257, 214, 178,
143, 123, 102, 85, 71, a9, 49, 41, 34, 28,
2% 19, 16, 13, 11, 9 8. b o 4,
4, 3 3
0 END-OF-FERIOD FLOW
HO.DA HR.MN FERIOD RAIN EXCS LOSS  COMP @ H0.DA HR.HN PERIOD RAIN EXES LOSS  COWF @

SUN 24,08 21,70 2,38 2334,
{ 612000 35100 8143C 1765.10)

(3TSEERINY] ERIVEERY LS FrRtinii Y (173210 LTRILTYS LY
HYDROGRAFH ROUTING
RESERVOIR ROUTING - THRU LONE LANE

ISTAR  ICOMP  IECOM ITAFE  JFLT  JFRT  TNAME ISTAGE  [AUTQ

8 1 0 0 0 0 1 0 0
ROUTING DATA
QLDSS  CLOSS AVG  IRES ISAME  IOFT  IFMF LSIR
0.0 0.000 0,00 | 0 0 0 0
NSTPS  NSTOL LAG  AMSKA X TS5k STOR®  ISFRAT

STAGE 1867,00 186800 1869.00 1870.00 1871,00 1872,00

FlLiw 0,00 In, 00 358,00 949,00 M22.00 3778.09

— i g—
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HYDhi“RAFH ROUTING
. /
RESERVOIR ROUTING - THRU LOWE LANE /3 q
ISTAQ  JCOMP  IECON  ITAFE  JPLT  JPRT  INAME ISTAGE  JAUTO
8 1 0 0 0 0 1 0 0
ROUTING DATA
aLesS  CLOSS AVG  IRES ISAME  IOPT  IFMF LSIR
0.0 0,000 0,00 1 0 0 0 0
NSTFS  NSTDL LAG  AMSKA X TSK  STORA ISPRAT
1 0 0 0,000 0,000 0.000 405, -1 *
STAGE 1867.00 1848.00 1869.00 1870.00 187100 1872.00
FLOW 0.00 30,00 359.00 945,00 2122.00 377800
SURFACE AREA= 0. 48, 119,
CAPACITY= 0. 605, 1652,
ELEYATION= 1829, 1867, 1880,
CREL  SFWID  COGW  EWPW  ELEVL  COGL  CAREA  EXFL
1867.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IAK DATA
TOFEL  COGD  EXFD DAMWID
18680 0.0 0.0 0.
PEAN DUTFLOW IS 2829, AT TIME 41,30 HOURS
FEAK OUTFLON IS 2210, AT TIHE 41,75 HOURS
PEAN QUTFLOW IS 1770, AT TIME 41,75 HOURS
FEAK QUTFLOW 1S 13204 AT TIME 41,75 HOURS
FEAK DUTFLOW IS 782, AT TIKE 42,00 HOURS
PEAK QUTFLOW IS 709, AT TIME 42,25 HOURS
FEAN QUTFLOW 1S 428, AT TINE 42,50 HOURS
FEAK QUTFLOW IS 167, AT TIME 43,00 HOURS
FEAK QUTFLOW IS 28, AT TIKE 44,75 HOURS
SERRREREXY fkkien ‘ LALPES RN R ] 33181 ¢N TRREKR ALY

RYPROGRAFH ROUTTHR

P pe =yt e




D e e e

EYYTRVRY R (RRTITE L] TEVRIIT I

HYDRUGRAPH ROUTING

ROUTING THRU REACH 8 - ¢

ISTAG  ICONF  IECON ITAPE  JRLT

9 1 0

0 0

ROUTING [ATA
QLOSS  CLOSS AVG  IRES ISANE  IOFT

0.0 0.000 0,00 { 0 0
NSTPS  NSTDL LAG  AMSKK X
{ 0 0 0,000 0,000
NORMAL DEPTH CHANNEL ROUTING
ANEE) NGy QNE3) ELNVT ELMAX RLNTH SEL

1000 ,0600 .1000 1824,0 {880.0 3350, .01220

CROSS STCTION COORDINATES--STASELEV,STAPELEV--ETC
0.00 1850,00 170,00 1840,00 300.00 1840.00
410,00 1840,00 670,00 1860,00 1240,00 1860.00

STORAGE 0,00 480 13,25 26,52
342,54 434,10 337,79 639,42
OUTFLOW 0.00 213,24 1032,32 261706

737,59 Bi641,25 103758.21  127630.37

STAGE 16826,00 1828,84 16831.48 183433
1834, 42 1857.26 1860.11 1862.95

FLOW 0.00 233,24 1032.52 2617.06
62737,39  B1641,25 103758.21  127630.37

BAXINUM STAGE IS  1834.8
NAXIMUM STAGE IS  1B33.8
HAXIHUM STAGE IS 1833.0
NAXINUM STAGE IS 1832.2
MAXIMUM STAGE IS  1831.5
MAXIMUM STAGE IS 1830,5
HAXINUM STAGE IS 1829,
i UMSTAGE IS  1828.0

HAXINUM STAGE IS5  1826.3

- .- —— e g - ——

3853400 1826,00 395,00 1826.00

44,2
804.03

3183433
156434, 41

1837,37
186579

9183,5%
156454, 41

(R TETERENY LTSIV ANES
JFRT  INAME ISTAGE  IAUTO
0 { 0 0
IFHP LSIR
0 0
TSk STORA  ISPRAT
0.000 0. 0
66,41 97.41 140,52
971,63 1162.22 1375.79
8767,77  10745.29  2343Z.98
170583.98  230434,73  276435.13
1840,21 184,05 1845.89
186863 1871.47 1874,32
998779 15245.2 2343298
190503.98  230434,73  276435.13

195:75
162,34

31337.54

27010.57

1848.74
1877.1%

33869.96
329010.57

703,00

wet

16714

46703.0
58“5-’8 W

18510

1830, 0¢

149031
388578, (i




COMBINE HYDROGRAPHS

HYDROGRAPH ROUTING

ROUTING THRU REACH 10 - 11

11 | 0 0
ROUTING DATA

NORNAL DEPTH CHANNEL ROUTING

Qnc  ONCDY  ONGIY  ELMYT ELNAX RLNTH SEL
1000 ,0900  ,1000 1732,0 1760.0 4600, 02040

CROSS SECTION COURDINATES--STAIELEV,STAWELEY--ETC
600,00 1740,00 990,00 1760,00 1110.00 1780.00

STORAGE 0,00 10,47 37,35 80.03 14124
996,18 1220,06 1460,53 1708.47 1943.82

ouTFLON 0.00 104,30 162,60 492,52  10311.39
124114,54  160239,03  205681.68  257000.60  313756.71

STAGE 1732,00 1734,53 1737.05 1739.58 7.1
175726 175979 1762,32 1764,84 1767.37

FLOW 0.9¢ 304,30 1624,40 492,52 10311.39
124114,54  160239,03  203681.,68  257000.60 313758,71

HAXINUN STAGE IS 17308
| WAXIWUM STAGE 1S 1736,0
' NAXINUM STAGE IS 1737,5
n o MSHGETS 17368
| MAXINUM STAGE IS 1736,

BAXIMUM STAGE IS 1730.4

ISTAQ  ICOMP  IECON  ITAFE  JFLT  JFRT

0 0

0LOSS  CLOSS AVG  IRES ISANE  IOPT  IPMP
0.0 0,000 0.00 1 0 0 0
NSTPS  NSTIL LAG  AMSKN X TSK

i 0 0 0.000 0,000 0.000

0,00 1760.00 100,00 170,20 420,00 1740,00 530,00 1732.00 540,00

19162.42
375884, 34

1744.63
1769.89

19162,42
375804, 34

. ISTAD  ICOMF  IECON ITAPE  JPLT  JFRT  INAME ISTAGE  IAUIO
10 2 0 0 0 0 1 0 0
aLREEILE Y] it IARLkRR Yy 331t es ) pRetistpit

INAKE  ISTAGE  IAUTO

i

0 0

LSTR

0

STORA  ISPRAT

0,

1732.00
333,21
289677

31445, 77
443334.53

174716
1772.42

31445,77
443334,53

0

464406,

277436

47646.82
916087.16

1749.48
177495

47646.62
916087, 16

-

§16.17
3059.37

69213.50
37413572

&3213.50
594135, 72

93548, 3¢
(YALENY

1,
1780.¢.

73566+
877480403




s e e A —— ———

et e B s, e e ————— - s M S e e e

L

-~ ..

HAXIMUM STAGE IS  1733.4
HAXIMUM STAGE IS 1734.8
HAXINUM STAGE IS 17336

HAXINUN STAGE IS 1732.4

pietittail) L IEtiitit}] isitrtadl KRR EEeETNEY
SUB-AREA RUNGFF COMPUTATION
INFLON HYDROGRAFH - LENIS LAKE SUPAREA

ISTAR  ICOWF IECON ITAFE  JPLT  JPR1  INAME IS1AGE  1AUTO
12 0 0 0 0 0 i ¢ 0

HYDROGRAFH DATA
IHYDG  IUWG  TAREA  SNAF  TRS[A TRSFC  RATIO ISNOW  ISAME  LOCAL
1 I 500 0.00 6,52 0,00 0,000 0 0 0

FRECIP DATA
SFEE PHS Ré Ri2 k24 R48 R72 R36
0,00 21,20° 111,00 123,00 133.00 142,00 0,00  0.00
TRSPC COMPUTED BY THE PROGRAM IS 800

LOSS DATA
LROFT  STRMR  DLTKR- RTIOL ERAIN  STIRRS  RTIOK  STRTL  CNSTL  ALSHX  RTINP
0 0,00 0,00 1,00 0,00 0,00 1,00 1,00 05 0,00 0,00

UNIT HYDROGRAFH DATA
TP= 3.90 CP= .62 NTA= 0

RECESSION DATA
STRIG= -1,50  ORCSN=  -.05  RTIOR= 2,00

UNIT HYDROGRAFH 86 END-OF-FERIOD ORDINATES, LAG=  3.88 HOURSs CP= .62 VOL= 1.00
% 33, 67, 107, 132, 200, 230, 302, 355,
446, 480, 306, 924, 3. HEND AL 493, 465,
405, 378, 353, 329, 07, 287, 268, 250, 233,

203, 190, 177, 165, 134, 144, 134, 125, 117,
102, 95, 89, 83, 77, 72 87, 63, 39
b1 A8, 5, 42, 3%, 36, 14, 32, 30,
264 24, AR A, 204 18, 17, 16, 15,
13, 12, i1, - 10, 10, 9, 9, 8. 7
b, 8. é, bl S 1)
0 ENU-OF-PERIOD FLOV

404,
434,
218,
109,
95
28,
14,
7.

HO.DA HR.HN FPERIOD RAIN EXCS LOSS  COKP O HO0.DA HR.MN FERIOD RAIN EXCS LOSS

SUN 24,08 21,70 2,38
{ 612 551400 61404 7923.76)

(AT RLREL) [Litiiti]¢) plitei gttt P ERECHE)) i

CANRTHE HYHRNRRARHS

daetih . b,

COMP 0

2715825,
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STAGE 1710,00
1715.00

FLOV 0.00
1087,00

SURFALE AREA= 0.
CAPACITY= 0,

ELEVATION= 1665,

FEAK QUTFLOW 1S 1t141,

PEAN OUTFLOW 1S 8877,

FEAK QUTFLOW IS 71264

PEAN OUTFLOW 1S 5336,

FEAK QUTFLOV IS 4133,

+EAK OUTFLOV IS 2968,

COVLAN QUTFLOY 15 181s,

Luasine M BRUOhAE By

COMBINE HYDROGRAPHS AT LEWIS LAKE

1602,00 2264,00 3337.00 4724,00 6374,00  12207.00
47, 78, 143, |
737, 1365, 3947,
1710, 17204 1749,

CREL  SPWID  COOW  EXFW  ELEVL  COOL  CAREA  ExrL
1710,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0

DA DATA
TFEL  COOR  EYFD DAHWID
1714.4 0.0 0.0 0.

AT TIME 43.50 HOURS
AT TINE 43,30 HOURS
AT TIME 43,50 HOURS
AT TIME 43.75 HOURS
AT TINE 44,00 HOURS
AT TIME 44,00 HOURS

AT TIME 44,50 HOURS

- ———

ISTAR  ICOMF  IECON ITAPE  JPLT  JPRT INANE ISTAGE  IAUTO
13 2 0 0 0 0 1 0 0
s HIRREERO FERLREERRE i
HYDROGRAPH ROUTING
RESERVOIR ROUTING - THRU LEWIS LAKE
ISTA@  ICOMF  IECON ITAFE  JPLT  JPRT  INANE ISTAGE  IAUTO
12 i 0 0 0 0 1 0 0
ROUTING DATA
6LOS5  CLDSS AUG  IRES ISAME  IOFT  IFHF LSIR
0.0 0.000 0,00 1 0 0 0 0
NSTPS  NSTIL LAG  AMSKK X T5h  STORA  ISPRAT
i 0 ¢ 0,000 0,000 0.000 737, -1
1710.50 1711,00 1711,50 1712,00 1712.50 171300 1713,30
1716.00 1717.00 1718,00 171%.00 1720.00 1723.00
15,00 45.00 83,00 137,00 231,00 351,00 496,00

1714.00

668,00

1714.40

825,00
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PEAK FLOW AND STORAGE (END OF FERION) SUMNARY FOR MULTIFLE PLAN-RATIO ECONONIC COMPUTATIONS

FLONS IN CUBIC FEET PER SECOND (CURIC METERS FER SECOND)
AREA IN SQUARE MILES (SOUARE KILOMETERS)

RATIOS AFFLIED TO FLOWS
UPERATION STATION AREA  PLAN RATIO 1 RATI0O 2 RATIO 3 RATIO 4 RATIO 5 RATIO & RATIO 7 RATIO 8 RAIIO °

1,00 .80 ¥-5] 30 240 30 o2 o o0
HYDROGRAFH AT 1 N | 1769, 1415, 1150, 804, 708, 3, 394, 177, fg.
“ 0 Lom { 50,09C 40,07)C 32,5600  25.05)¢  20.04)( 15,01 10.020C  5.00)¢ 2%
ROUTED 1D 2 A2 1 1129, 7964 372, 363, 220. 124, 70, i, Le
¢ 109 (390 22,500 16490 10,3400 &2 3300 1,58 08¢ 44
ROUTED TO 3 A2 1 1109, 784, 567, 362, 18, 123, 70 i, 1o
¢ L € 34000 2290 16,000 10,2600 448 3.4D( 197N 871 A
ROUTED 1O 4 N 1 1029. 735, 41, 347, 208, 121, 68, 3. i,
LA 1)) € 29430 20810 15,300 7.80¢C  S.80C  3.4DC 193 3 a3
ROUTED 10 ] A2 1 975, 701, 315, K)S 189, 118, 66, 30, i
¢ 109 ¢ 2,600 19.881¢ 14,58  890C  5.351C 32900 1.85)¢ 84K N
ROUTED TO 6 A2 1 ¥l 682, 300, Joz, 183, 113, 64, 25 1N
1.0 (26900 193¢ a0 87000 SN0 320 181K B3N AT
HYDROGRAFH AT 7 1,10 1 3065, 2435, 1794, 1534, 1227, 92, 614, 307. 15
¢ .89 ( BABIC 69,510 56,480 ATAAN( 34,7500 26,0100 17,3000 .49 4,3
ROUTED 10 8 1.0 1 2829, 2210, 1770, 1320, 982, 1%, 128, 167, X
(249 € 8000 62,5NC S0.ADC 37,3800 27800 20,0700 12400 474N v
ROUTED TO 9 1,10 1 2823, 2208, 1764, 1318, 979, 704, 427, 166+ iR
{ 2,89 (79,9500 62,30 47,96 323200 22,780 20.000¢ 12,0000 4,71 V79
2 COMBINED 10 1,52 i 3597, 2723, 2106, 1483, 1082, 781, 472, 192 A
¢ 194 1006880 7700  59,630C  42,000C 30.40)( 22,D0 13300 J4DC L
KOUTED 10O 1 1,52 { 3576, 2711, 2096, 1473, 1074, 7768, 189, 188, LN
(  3.9) {101,260  76.78)C  S9.3)(  41.700¢  0.4DC 21,9600 13200 SN0 120
HYDROGRAFH AT 12 3,00 1 g211, 6369, »337, 4104, Jaed, 2483, 1642, a1, 4
¢ 12,99 (232,500 186,000 151140 16,2600  93,00)C 49,7500 46,50)C  23.29)¢ 1.4
" COMPINED 1 LYEN 1 11405, 908D, 1306, 3008, A333, 304, 2108, 1204, 4y
‘ 16.3%) { 322970 257,100 206,88)( 155.98)( 1207100 91,280 59,7000 28.44)C  12.¢
ROUTED 70 14 6,52 1114l 8877, 126, 3336, 4153, 2988, 1816, 773 &
(  16.89) { H54NC 251,3600 201,800( 151.09¢ 117.6100 84610 51410 2LEDC 73

i SUNMARY OF D't SATETY ANALYSTS
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RATIO

OF
11,13

1,00
80
b3
W50
40
J0
020
J0
+05

ELEVATION

STURACGE
OUTFLON

BaXTHUK
RESERVDIR
W.S.ELEY

2004, 44
2004,08
203,74
2003,37
200311
2002,67
2002.17
2001, 60
2001.30

INITIAL VALUE

2001.01
434,
i,
HAYIHUM  MAXIMHM
IEFTH STORAGE
{VER DAH AC-FT
.44 817,
1,08 774,
W74 7724
W37 748,
A1 732,
0,00 70%,
0,09 674,
0,00 619,
0,00 621,
FLAN 1
HAXTHUN
RATIO  FLOM,CFS
1,00 1109,
180 784,
62 367,
50 382,
W30 18,
+30 121,
20 70,
10 3.
103 164
FLON 1
HAX THUN
RATIQ  FLOW.CFS
1,00 1027,
.80 735,
65 541,
00 347,
40 208,
30 121,
20 48,
10 3,
+05 13,
FLAN 1
HAXTHUM
RATIG  FLOW,CFS
1.0¢0 $76,
&

SPILLWAY CREST

2001.,00
604,
0.

HAXTHUM
QUTFLOY
CFS

1129,
776,
ar2.
345,
220,
124,

70,
31,
16+

STATION

HAXIHUN
STAGEFT

1922.8
1922.6
1922.4
1922.3
1922.2
1922.1
19221
1922,0
1922,0

STATION

MAXTHUM
STAGEYFT

1870.4
1890.3
18502
1890.1
1850.1
1870.0
1850.¢
1870.0

STATION

HAXIUN
STAGE,FT

1853,3
13y

TOF OF DA

2003.00

DURATION
OVER TOP
HOURS

6,30
930
4,50
3,30
2,00
0.00
0.00
0.00
0,00

3

TINE
HOURS

.25
41,50
ALTS
42,00
2,30
42,75
43,00
13,99
43,00

TIHE
HOURS

41,75
42,00
2,2

42,30
43,00
43,25
43.50
43,50
43,50

TIHE
HOURS

LRI

.50

7254
159,

TIHE OF

TINE OF

HAX QUTFLOW  FAILURE

HOURS

41,00
.23
41,50
41,73
42,25
42,75
42,75
42.75
42,75

HOURS
0,00
0.00
0.90
0,90
0.00
0.00
0.00
000
0.00 ’

e e - e < D
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HAXTHUM  HAXTNOM  TIME / 5/ g

RATIO  FLOW/CFS  STAGE/FT  HDURS 24 I

i .

1,00 974, 1858.3 42,25 Lo

80 701, 189529 42,50 D

o3 515, 1857:6 42,75 o

150 35, 1857,1 43,25 L

40 189, 1856,3 43,30 S

30 116, 1855.8 44,23

020 864 18554 44,25 .

/10 30, 1855.2 44,50
/05 15, 1855.1 44,50

FLAN 1 STATION 6

HAXIHUM HAXTHU TTHE
RATIO  FLOW:.CFS  STAGE,FT  HOURS

1.00 74l 16847.4 2.7
180 82, 18464 43,00
&5 5004 1845,6 43,25
+30 307, 1214.8 Q.75
A0 183, 1844,2 44,25
+30 113, 18431 45,09
220 64, 1842,2 45,00
010 2\-7‘0 19'11-6 45025
05 15, 1841,3 45,25

SUKMARY OF DAM SAFETY ANALYSIS

PEAL 1 svinnevnenanens INITIAL UALUE SPILLWAY CREST T0r OF Ay
ELCVATION 1864,95 1867.00 1863.00
STINERE 403, 603, 659,
NUTFLOW N 0. 30,

FATIO BAXTHI HACTHUN HAXIMUM  HAXIKUN  DURATION Tee or TIRE OF
oF RESEEUDIR PEFTH STORMGE  OUTFLOM  OUER TOP  WAY OUTFLOM  FATLURE

FiF W.S.ELEV  OVER DAt AC-FT CFS5 HOURS HOURS HOURS
1.07 1871.43 43 881, 2827, 225 41,50 0.09
Ny 1371,05 3,03 836, 224, 0,75 41,75 0,00
N 1R70.70 .70 13, 1770, 19,09 M5 0,00
V0 1870.32 .12 789, 1320, 16475 4. 7% 0,89
A0 1870,03 2,03 7. 982, 13,50 42,90 020
30 106960 1469 744, 707, 13,73 2,20 0,00
o< 194912 f.12 714, 423, s s 0.00
By 1863.42 12 478, 167, 3.00 13,00 0,00
05 1867.93 0,00 632, 28, .00 14,75 0.00

FLAN t STATION 9

HAXTHUM HAXTHUM TIME
RATIO  FLON/CFS  STAGEFT  HOURS

100 <23, 18348 41,75
B0 2208, 19338 41,75

V45 (744, [833.0 .75
e - _ LR ] i "“’:J‘ 4 At rn
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PLAN STATION 9 /7/
* HAXTHUK HAY THUK TIHE 24 i
RATID  FLOW'CFS  STAGE-FT  HOURS
1,00 2823, 1834.8 41,70
RO 2208, 1833.8 41,75
69 1744, 1313.0 41,75
+30 118, 1932.2 42,00
WA 979, {831,529 -
+30 704, 1830.5 42,25
20 427, 182943 42,75
0 164, 1828.0 43,2
+03 28, 1826,3 45,00
PLAN 1 STATION 11
HAX THUM HAX THUN TTHE
RATIN  FLOWICFS  STAGE.FT  HOURS
80 2711, 1738.0 42,25
63 2096, 1737.5 2.5
el 1473, 17368 42,99
i 1074, 1734,0 12,75
30 - 778, 17354 42,75
20 463, 1714,8 43,00
g0 188, 1735.6 44,00
105 42, 17324 45,75
1 SUNHARY OF DAM SAFETY ANALYSIS
[ I INLTIAL VALUE SPILLWAY CREST TOF OF DM
ELEVATION 1707.98 17§0,00 1714, 40
STORAGE 736, 737 9774
OUTFLOW 0, 0, 825,
RATIO KAXTHUM haXTHuY MAXIMUN  MAXIMUM  DURATION TINE OF TIFE OF
oF RESERVOIR PEFTH STORAGE  OUTFLON  QUER TOP  MAX OUTFLOW  FAILURE
FHF W.S.ELEY  QUER pAn AC-FT CFS HOURS HOURS HOURS
1,00 1722,45 B.00 1563, 11141, 18,00 43.50 0.0
180 1721.29 6,89 1463, B277, 16450 43,50 ¢.00
85 1720,39 3,99 13176, 71264 15,23 43,50 0,00
90 1719,37 4.97 1317, 3334, 1075 13,75 0.00
30 1718.59 4.19 1209, 4153, 12,50 14,00 0.00
+30 1717,47 L2 1192, 2783, 10,70 44,00 0.00
o 1716,22 1,92 1100, 1814, 8,20 44,50 . ¢.00
W0 17147 0,00 969, 773, 0.00 45,50 0,90
105 17112.71 0.00 879, 282, 0.00 46,30 0.0

OB RAMTING,
SYSTEM HUMG - FLEASE STAND BY

8070770, 11.40,13,

EASY 760C,HN460.63AR B0/06/29,D5-3 fl.l?.!b. 80/07/01,

WEER MINpER!
TEQEIpy ot ot

- ”—mr-”u‘-*——-—- e e
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119 K 9
i PREVIEW DF SEQUENCE OF “TREAN NETWORK CALCULATIONS

KUNOHF MYDROGRAFH AT {
ROYTE HYDROGRSFH TO 2
ROUTE PYDROGRAPH TO 3
RGUTE HYDROGRAFH T0 4
FOUTE HYDROGRAFH 10 ]
FOUTE HiLROGRAFH T 6
AUNDFF HYDROGRAFH AT 7
ROWTE HYDROGRARH TO 8
ROUTE HYDROGRAPH 10 9
EOHEINE 2 HVTROGRAFHS AT 10
RIMTE HYDRDERARH 10 8
RUNOFF HYLROGRAIH AT 12
CORBING 2 HIDRNGRAFHG AT 13
ROUTE MYTRGSRATH 10 14
FOUTE HYDROSRAPH T0 15

EKD OF NETWORN

IRER AR AR A Ky R Ay
FLOCD o init PPH FACKARE (REC-1)
Pk SAVETY VERSTN Ay 1878

LS et HEAY TN D5 FEE 79

LA R EE R AR SR T FT PR SRV AT 3 Y

BN VIR P00 /0,
Tiie b 13,53.55,

LEWIS LARE POH kv FIDOLE LANE CREEM
HERRACN TWR. 0 SUSUUEHAING COUNTY, FA,
NDT ¢ PA-000A1 Fa BLR  B9-7

JOK SPECIFICATION

N NHR  NEIN DAY e ININ BETRC IPLY IFRT  RSTAN
100 0 15 0 ¢ 0 0 0 -4 0
JOFER NET  LROFT  TRACE
5 0 0 0
BULTI-FLAN ANMLYSES 10 BE FERFORMED
NFLAN= 5 MRTTO= | LRTIO= 1
RTIOS= W13
LLTLIRN S ] LLESESREE) fERgytie 1371148434 jEeiitiptl

SIR-AREA RUNDFF CONFUTATION

INFLOW HYDROGRARH - FTRILE LAKE SURAREA

1STAQ TCOMP  IECOM  ITAPE  JFLT  JFRT  INANE ISTAGE  IAUTO
{ 0 0 0 0 0 i 0 0
HYPRORRAPH DA
fHYES QIR TARER SHAR TRARN TRSFC RATIN JRMR JSAEE iAfaL
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Huoxvkn RRLRREL ETRFRELESY Bk AAERERERE

PEAN FLOW AND STORAGt C(END OF PERIOD) SUNHARY FOR MULTIFLE FLAN-RATIO ECOHOKIC COMPUTATIONS
FLONS TN CUBIC FEZT PER SECOND (CURIC MEDERS FER SECONK)
ARER IN SBUAKE KILES (SQUARE KILOhCTERS)

RATIOS APFLIED 10 FLOWS

OPERATION STATION AREA  PLAN RATIO 1
13

HYDROGRAFH AT 1 142 1 236,
( 1,09} { 6514

2 219,

€ 651

3 230,

( &:.50¢(

4 230,

( d.910(

9 230,

( 60913 (

ROUTED Tu 2 A2 { 49,
( 1,09) ( 1ol

2 40'

{ 141404

3 40,

{ 1. 140

3 4,

( 14

5 40,

( {140

ROUTEL YO 3 42 1 40,
{ 1.09) ( 1,43

2 40,

( 1IN

3 40,
( 1.13)¢

4 40,
{ IRIN

9 404

( 1,430

KOUIED TD 4 42 1 40,
( 1,093 ( 1.12)¢

2 40,
. { ]012)‘
\, 4'.
{ 1120

4 4,

{ I

Y aw,

P




Rauitl ) h) 142
) THR

CLOn
)
)
'
ROUTED T 6 A2
1.0
, ( 9)
)
)
) HYLROGRAFH AT 7 L
(285
)
]
' )
H’ , ROUTED T0 8 610
: (289
)
1
)
. ROUTEDL T9 9 110
y { 2,85
{
' ')
) f
» i ,
; ; .
i |
' N 2 COMETNED 0 LS
y | (399
‘ '}
-

3,
1,093
39,
1a09)¢
39,
140934
9,
1009)¢
3.
1,09}

38,
1,08)¢
38'
1008 (
38,
10083 ¢(
8.
1,08)¢
38,
1,084

399,
11.30)¢
399,
15,3004
199,
11,30)¢
3979,
11,3004
359,
HAIN

243,
b87)(
243,
243,
&8I
243,
6.87)¢
243,
6.87)¢

23,
8:87)(
11,
LIRS
2434,
s487)(
243,
6.87)(
243,
6.87)¢(

273,
IRYLH
273,
7.74)(
273,

7.74)4




HYDROGRAFH AT

H’

b NS A e e &

273,
7.74)¢
273,
7.74)(
AN
7.040
2173,
7.74)¢
273,
7. 74)¢

207,
7457H
267,
NI
267,
7.5
2670
74570
267,

Il

1667,
30423 (
1047,
30.23)¢
1067,
30,204
1667,
30.23)¢
10(170
30238

1334,
37.78)4
1334,
30750
1333,
37,7800
1333,
32.76)1
1333,
37476)¢

1079,
30457
65400
15 19)¢
3731,
1520230¢
4570,
129.394)¢
5341
92,080 (

107+,
3C. 56X
3770,
163,39)¢
5J0‘|

[N U]
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{92,080t

27
ROUTED 1O 15 6,52 1 1079, ,f§;

' {1689 (30,581
2 57,

( 163.39)¢
I %01,

{ 158,59)¢
4 4538,

{128,500
5 323,

{ 91.70)(

SUMNARY OF DAM SAFETY AHALYSIS

FLAN 1 siiiiieeiinnna INITIAL VnLug SPILLWAY CREST T0F OF GAN
ELEVATION 2001,01 2001,00 2003.00
STORAGE 604, 604, 725,
QUTFLOW 1. 0. 159,

RATIO HAXIHUN HAXIMUM  NAXTHUM  MAXIMUN  DURATION TINE OF TIHE OF
OF RESERVDIR IEPTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOW  FAIIURE

FhE U.S.ELEV  OVER DAN AC-FT CFS HOURS HUURS HOURS
13 101,77 0.00 650, 10, 0.00 42,75 0.00
LA 2 siieiinieninin INITIAL VALUE SFILLWAY CREST TOF GF DAM
ELEVATION J001,01 200104 2003.00
STORAGE 504, 404, 725,
OUTFLOW 1 0. 159,

RATTA MACTHUYA HAXIHUM  MAXTHUN  MAXIMUM  TWRATION TIHE OF TIKE OF
OF RESERVOIR DEFTH STORAGE  GUIFLOM  OVER TOP  WAX OUTFLOW  FATLURE

Fir W.S.ELEV  OVER Dan AC-FT CFs HUURS HOURS HLLRS
13 2001,77 0.00 650, 40, 0.00 42,75 0,90
FLAM 3 siiiivionninin, INITIAL VALUE SPILLWAY CREST TOF OF DAM
ELEVATION 2001, 01 200100 2003.00
STORAGE 604, 404, 72594
OUTFLOW 1. 0. 159,

RATID hit (THUN HAXINUN  nXTHUM MAXIHUM  DURATION TIKE OF TIME QF
oF RESERVOIR [EFTH STORAGE  ODUTFLOW  OVER TOP  MAX OUIFLOW  FAILURE

FHE W.S.ELEV  QUER UAM #l-F1 CFS HOURS HOURS HOURS
13 2001.77 0.00 630, 40, 0.00 275 0.00
FLAN 4 sivevcininnin INITIAL WnLUE SPILLWAY CREST TOP OF DAM
ELEVATION 2001.01 2001.00 2003.00
STORAGE 604, 604, 7254

DUTFLOW 1, 0, 159,

.'—-.—.'-v - e




FLAN 4 sivvovennnnnens INITIAL VALUE

ELEVATION 2001.01

STORADE 404,

QUTFLOY {,
RATIO HAXTHUM HAXTHUN  MAXTHUN
o RESERVOIR DEFTH STURAGE
FHF W,S.ELEV  OVER Dn AC-FT
13 2001,77 0.00 6904

FLAR 3 siivivinnnnnnn INITIAL VALUE

ELEVATION 01,0
STORAGE 604,
QUTFLOW 1,

RATIO HAXIMUN
OF RESERVOIR
PHF W.S.ELEV

HAXTHUN
TEFTH
QVER "D

HeAXTHUM
STORAGE
AL-FT

A3 J00t.77 0,00 650+

PLAN 1

HAXTHUM

RATIO  FLOWCFS

13 40+

FLAN 2

HNXTHUM

RATIO  FLOM.CFS

13 40,

PLAN 3

MAKIHUN

RATIO  FLOWCFS

13 40,

FLAN 4

HAXTHUM

RATIO  FLOWyCFS

13 40,

FLan 5

. G -~ Iy P~ " ——

(o - P o
27
SPILLUAY CREST  TOP OF DAY 7 4
2001, 60 200300 a
604, 725,
0 19,
MAXIMUM  DURATION  TEME OF  TINE OF
GUIFLOW  OVER TOF  HAX OUIFLON  FALLUKE .
CFS HOURS HOURS HOURS ‘
40, 0.00 075 0,00 :
SPILLWAY CREST  TOP OF DM
200100 2003.00
604, 75,
0, 159,
KAXTHUM  DURATION  TIHE OF  TIME OF
OUTFLOW  OVER TGP MAX QUTFLON  FAILURE
CFS HOU - HOURS HOUKS
0, 00 42,75 20.00
STATION 3
HAXIMUM  TIME
STAGESFT  NOURS ;
1922,0 43,00 7
SIATION 3 ?
WAKINUN  TIME ,
STAGESFT  HOURS :
1922,0 43,00 :
§
STATION 3
HAXIHUM  TINE
STAGESFT  HOURS
1922,0 43,00
STATION 3
HAXINUN  TINE
STAGESFT  HOURS
192,0 43,00
STATION 3
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FLAN & STATION

HAXTHUM HAKTIN
RATIO  FULINICFS  STAGE,FT

43 40. 1922.0

PLAN 1 STATION

N XTHUH HAXIMUM
RATID  FLOW/CFS  STAGESFT

k) 40, 18%0.0

FLAN 2 STATION

HnXIMUM HAXTHUNM
RATIO  FLOWICFS  STAGE,FTY

13 40. 1690.0

PLAN 3 STATION

IAXIhUY MiXINUK
RATIO  FLOW/CFS  STAGE,FT

Al 40, 1850.0

FLAN 4 STATION

HrXThUM HAXTHUM
RATIO  FLUMICFS  STAGE,FT

i3 40, 18%0.0

FLAN 5 STATION

HAXINUM NAXTHUN
RATID  FLOMsCFS  STAGE(FT

A3 40, 18%0.0

FLAN 1 STATION

WX THUM HAXTHUM
RATID  FLOW/CFS  STAGE,FT

A3 39, 18593

FLAN 2 STATION

HAXTHUN HAX THUN
RATIO  FLOWCFS  STAGE.FT

A 19, [N

A]

TINE
HOURS

41.00

TIHE
hOLRS

43,50

TINE
HOURS

41.50

TIE
HOURS

43,590

TIME
HOURS

43,30

TIKE
HOURS

43.50

TINE
HOURS

44,50

TINE
HOURS

1400

P
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o3 39,

PLAN 3

HAXTHUM

RATIO  FLOWsCFS

3 39,
PLAN 4

KAXTHUM

KATIO  FLOWSEFS

13 39,
FLAN 5

HAXTHUN

RATIO  FLOWsCFS

13 39,
FLAN 1

NAXTHUM

RATIO  FLOWSCFS

3 18,
PLAN 2

KAXTHUM

RATID  FLOWSCFS

13 3a.
PLAN 3

HAXTHUN

RATIO  FLOWCFS

13 38,
PLAN " 4

HAXINUM

RATIO  FLOWsCFS

13 34,
FLa S

1855.3

STATION

HAXTHUH
STAGEFT

1855,3

STATION

HAXTHUH
STAGESFT

1355.3

STATION

RAXTHUM
STAGESFT

1855.3

STATION

MAYINUM
STAGEsFT

184147

STATION

HAXTHUM
STAGEFT

1841.7

STATION

KAXTHUK
STAGE,FT

1841.7

STATION

HAXTHUM
STAGE/FT

1841.7

STATION

n

6

44,50

TIHE
HOURS

44,50

TIME
HBURS

44,50

TIKE
HOURS

44,50

TIHE
HOURS

45,25

TINE
HOURS

5.2

27
/44
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PLAN 1 [EE RN RN NN NN NN]

RATIO
oF
FHF

13

PL“N 2 [ AN NN AN NN Y]

RATIO
oF
FHF

13

PLnN 3 (R RN RN RN R AN

RATIO
0F
FHF

13

FLnN 4 LA AN N NN NN R]

RATIO
oF
[, 2

13

- —- -

ELEVATION
STORAGE
OuTFLOW

NAXTHUA
RESERVOIR
W.S.ELEV

1868.63

ELEVATION
STORAGE
OUTFLOW

hAXTHUM
RESERVOIR
W.S.ELEV

1868.,63

ELEVATION
STORAGE
OUTFLOY

HAXINUN
RESERVOIR
WeS.ELEV

1868, 65

ELEVATION
STORAGE
OUTFLOW

MAXIMUM
RESERVOIR
U.S.EIEV

1868.45

- c-—

FLAN S

HAXTHUN
RATIO  FLOWSCFS

13 38,
SUMMARY OF DA

INITIAL VALUE
866,95
603,
0.

MAXIHUM  hAXTHUM
DEFTH STORAGE
OVER DAW AC-FT

63 690,

INITIAL VALUE
186695
603,
0+

HAXINUM  HAXIHUM
DEFTH STORAGE
OVER DAN AC-FT

85 690,

INITIAL VALUE
1866,99
603,
0.

HAXTMUN  MAXTHUN
DEPTH S10RAGE
OVER DA AC-FT

169 690+

INITIAL VMUE
1866,95
603,
0

MAXINUM  MAXTNUM
DEFIM STORAGE
OVER (AN AC-FT

85 9.

STATION 4

HAKTRUM VIME
STAGE,FT  HOURS

18417 45,25
M SAFETY ANALYSIS

SPILLWAY CREST T0P OF DAM

1867.00 1868.00
605, 655,

0. 30,
HAXIHUN  DURATION TIHE OF
OUTFLOW  OVER TOF  MAX OUTFLOW

CFs HOURS HOURS
243, 9.50 42,75
SPILLWAY CREST TOP OF DAK
1867.00 1868.00
605, 6334

0. 30,
HAXIMUN  DURATION TIME OF
OUTFLOW  OVER TuF  MAX OUTFLOW

CFS HOURS HOURS
241, 9,50 42,75
SFILLWAY CREST TOP OF DA
18467.00 186800
605, 835,

04 30+
MAXIHUM  BURATION TINE OF
OUTFLOW  OVER TOP  MAX QUTFLOW

CFS HOURS HOURS
243, 9.590 42,73
SPILLWAY CREST TOF OF DAN
1867,00 1868.00
603, 633,

0, 304
MAXINUN  DURATION TINE OF
QUIFLOW  OVOR TOP  MAX OUTFLONW

] HOURS HOLRS
243, 9.5 .73

TINE OF
FAILURE
HUURS

G400

TIKE OF
FATLURE
HOURS

0.00

TIME OF
FATLURE
HOURS

0.90

TINE OF
FAILURE
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FLAN 5 soviensnsineene

RATIO0
oF
FHF

13

. ameee ~c gge -

HAXTHUN
DEFTH S IORAGE
OVER bhn AC-FT

INITIAL VALUE
1866.95
403,
0.

Y CTHUM

85 690,

FLAN 1

HAXTHUM
RATIO  FLOW/CFS

13 243,

FLAN 2

HAXTHUM
RATID  FLOW.CFS

13 243,

FLAN 3

HAXTHUM
RATID  FLOWSCFS

13 243,

PLAN 4

HAXTHUM
RATIO  FLOW.CFS

13 243,

FLAN 5

HAXTHUM
RATID  FLOWSCFS

13 43,

Ftan |

L
RATIO  FiOMCFS

(R} A

o ddy

SPILLNAY CREST

1867.60
605,
0.

HAXTHUM
OUTFLON
CFS

243,

STATION

naXTHUH
STAGE.FT

1828.9

STATION

HAXTHUN
STAGESFT

1828.9

STATION

HAXINUN
STAGEFT

1828.9

STATION

HAXTHUMN
STAGENFT

1828.9

STATION

MAXTHUM
STAGE/FY

1828.9

STATION

RAA LA
STarg o

L K

tswV

Yot w veuv

TOP OF [l;\ﬂ 3//

1868.00 24

[URATION
CVER TOP
HOUKS

§.50

9

TIHE
HOURS

43,00

114E
HOURS

43.00

TIKE
HOURS

43,00

TIHE
HOURS

43,00

TIME
HOURS

43.00

t

3.3
ks

0"

655,

30,

TINE OF TIHE OF
MAX OUTFLOW  FAILURE
HOURS HOURS

42.75 0.00




p— L
PLAN 2 STATION i 3 2/
HAXINUK  MAXINUM  TINE 34
RATIO  FLOW/CFS  STAGE(FT  HOURS
Nk 267, 17342 43,75
PLAN 3 STATION 1t
: KOXKTHUN  #aXIMGH  TINE
RATIO  FLONSCFS  STAGEsFT  HOURS
o3 267, 17342 43,75
PLAN 4 STATION i
NAXTHUM  MAXINUN  TIME
RATIO  FLOWICFS  STAGESFT  HOURS
13 27, 17342 4379
PLAN 5 STATION 11
MAXINUM  MAXIHUW  TIME
KATIO  FLOWICFS  STACESFT  HOURS
? W3 267, 17342 43.75
' { SUMMARY OF DAM SHFETY ANALYSIS
b T INITIAL VALUE  SPILLWAY CREST TOP OF DAM
ELEVATION 171699 1710.00 171440
) S§TORAGE 737, 737, 977,
. DUTFLOW 04 0. 825,
J RATIO  MAXIMUM BANTHUN  MAXINUM  MAXIMUM  DURATION  TIME OF TINE OF
OF  RESERVOIR DEPTH  STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOW  FAILURE
® FitF W.S.ELEY  OVER DA AC-FT CFS HOURS HOUKS HOUKS
a3 171498 \58 1013, 1079. 4.25 45.00 .00
@
PEAN 2 evevrnnvannens INITIAL VALUE  SPILLWAY CREST  TOP OF DAM
® ELEVATION 1710,00 1710,00 1714.40
STORMGE 737, 737, 977,
OUTFLOW 0 0, 825,
. [ ]
RATIO  MAXTMUR HAKIMUN  MAYIMUN  KAXINUM  DURATION  TIME OF  TIME OF
P o RESERVOIR WEFTH SIORAGE  OUTFLOM  OVER TOF  MAX OUTFLOM  FAILURE
< 2. N.S.ELEV  OVEN DA AC-F1 iFs HOUKS HOURS HOURS
- ‘ TRUIRL fa g 1L AT (RES? 106 OF MAs

« ommm

L N
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Vi

JPLAN 3 s _ INITIAL VALUE SPILLUAY CRESY TOF OF DA
ELEVATION 1716.00 1710,00 1714,490
SIGRﬁGE 7370 7370 977.
QUTFLOY 0. 0. 825,
RATID hAXInUN HAXIMUM  MaXIMUM  MAXIMUN  DURNTION TIhE OF
OF RESERVOIR BEFTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOW
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GEOLOGIC REPORT

Bedrock - Dam and Reservoir

s o

C e o t——

Formation Name: Catskill Formation, undifferentiated.

Lithology: The Catskill Formation consists of red shale inter-
bedded with gray, cross-bedded sandstone, with some conglomerate,
some red sandstone and gray to olive green shale.

Structure

The dam is located on the westerﬁ limb of the Lackawanna Syncline.
The strike of the beds here is nearly N-S and they dip 5° to 10°
east.

Air photo fracture traces trend: N30°E, N10°W and N50°-55°W.

Overburden

The site is within the limits of Pleistocene glaciation and variable
thicknesses of glacial till and outwash sediments are present in
the area. No boring or test pit information is available.

Aquifer Characteristics

The rocks of the Catskill Formation are essentially impermeable and
ground water movement is entirely along bedding planes and fractures.
The most permeable aquifers in the area are the sands and gravel of
the glacial outwash commonly found in the valleys.

Discussion

No plans are available for the original construction of this dam.
It has been repaired and rebuilt several times. In 1929, a cutoff
wall was added on the upstream face of the dam. It is reported to
have been dug two feet into sand and hardpan. In 1930, "heavy
leakage'" was noted downstream from the dam. This leakage could
have been either along permeable zones in the overburden, or along
the N55°W fracture trace in the bedrock.

Sources of Information

1. Manuscript Geologic Map of the Forrest City Quadrangle in open
file, Pa. Geologic Survey, Harrisburg, Pa.

2, Air Photographs, dated 1969. Scale 1:24,000.

3. Reports in file.
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